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itattiB-caBRSft.* 1 1 & fcjt*B*»±sa»»aKia» 
^jkwa*»0>Kv4i i ajraco* 1 

ymtfrta 1 )* m&^?-yu<r>±mm : tim.<r)& 

±fen 1 cr>ry c ri-/^-y bf^2cory^ri-^-y 
cWtc<th^1rix1>^l5cr>Ty z r-r>^-y-h\ -* 

<r>ry^r±^-ybi)K nmw^-ymzx ~>x 

[91*313] ±iem2«ryr^-A^-y*v\ ±et 
y-f 7S-TA?-ya&£, JbJES l cr)7yf-i-^9-y 

^9-ymzm.^ixhzb zmbi-zmm cie 

®oryf->^K„ 

z^tzm-zmizLx-m^mtuzbizj:*) , r 
coryx^a. 

<»r b AWStSm L < f,tm.<n-& 

mmtzwtitzti&bbhiz. zn^mi^ryTi-^ 
-yb%2coTyT-w?-yizm&lx-i--vT7yT 
■m^mmzti. ?4J<->j-m&-tzzb£m 
b-thwmi \zim<r)7yT+im. 

*?m^wmznmthbbuz. 7>T-tmt?*9 
mbtm. uiTyTi-®zm&zM:tzmx'*& 

W&zWMtzXn -v h lc»» Z b tzl-oXUtt 
X. 

±157 yri-&&. -m#Wt&£imZti*> fc t *> t 
rj*r<o* i ttft^K»isf-£*s wir-ns&m 1 <A 
b uzmm&^iit^fxtmmim.^ 2 oh 



^?-ybfrt>%&rt?-yryTnz£ xm&z 
ii, 

±3&il<7)7yTi-W-ybJM2c?)TyTl-W 
-ybmWW-y®Z&%ltlbbi>i l z, &tc<b 
isW'ftifr-'-fivyryTi-w-yifi. lffltf^ 

xftftZtiti-ttw-yryTi-frt***). 
-is+mfcthzb iffikb-r&mm izimm 

±ie^i^jaaga^ttt^2^aga#it 

fc£*L?>JE*^*wW#M;:£*fc3^f->s'7 , 7y 

s-#Sfci-sis*fl6 eenofett*- res;*-.*. 

[000 1] 

mwzffiix&mcDm.?®%£i,zmmztiz> zbizx^x 
s. 

[0002] 

[ft****] Hitf, #«8^li#«7-** 

V-^Un y hf j.-^^ a">< ;14H3V£ J: -» T t^BK 
ffii6J:o£2:oTV^. 4fc. i/ifewflWBJi. *F 

[ 0 0 0 3 ] a*, mmmmmi, mit*mm 
m&mmmmmwxzK . m^m^m^. m 

^LANfflcOT^-feX,-K-f yh, PCMC I A (Person 
al Computer Memory Card International Assosiatio 

H. S-PC I (Peripheral Component Interconnect! 
on) t-mcr>^btyh'mcr>T?-tirO/j-\*t,Zi>% 

mtiiz tci-otxh u-^tmbmmmmb 
^mitzmm-^^^-^mfULx^h. 
[0004] mmmmu^b ixa. wiifiEEE802.11 
axm$tix^t>5. 2gh zwmmmmit'y 
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Xt\M-»IEEE802. llbt1S§g$iVO>& 2 . 4GHzf 
*&9*§iKL A N i-Xf-A^V -»iiBluetooh 

xu. frfrimmm$mmz?z> mcommiim 
[ o o o 5 j mum&commti- v^y^-ii- 1 o o 

14, E19(^t"J: d^-mm'J^-^i^l 0 1 

(cp«3&*B&i-i,}ifisij^ i o 2*?m^;m& i o 3 
mzfimtz ttuz. m-u^mntmimmiz 

5. ^^-F^^'a-ZH 0 0(i. 3*?:?IRil 0 5 

o . 3 i o 5 »ia(03^??s t 
cfii^ryftf i o 4****iiss*»feiiajs*iT8 

[00 06] iSKa-F^jL-^lOOli. ^J^{f± 
JBU:5. 2GHzf*?'2. 4GHzWW<tft»** 

x o tzryrm 1 o 4 t:*«»a»!WSttc 2*wr v 

ftl04a, 10 4 btfmihtLX MS . *£fSW- H 
^^'j.-;H 0 014, Wliii'*S^4 0ram5 gj£</Dj@/h 

iW-S^ttciot, *fW8»*»fe<0T>Tt«l 0 4 
OSSHMfcttHW 4 t fc t>{C'hMII^b^ia^>ixl. J: -5 

[00 07] 111 0K*tfciS«*-Kt>''a-/H 1 
014. »«r*^ri»l*»fe<?5«»(cttLTtaBa8fcTTIIt 

Ktxa-;n i o{±. 7yft»io4t»aaa» 

ttfcr^iiWtlBLTJBlOTyT^l 1 1 £312 W 
yftl 1 2fcjWWt<Ml** { , *H*tLifi2*0)Ty 
ftllla, lllbtll2a, 1 1 2 b £ £ J: o 
T«fflT5:S. fc^-K^yj.-zH 1 0«4, H 
l<7)7>ftl 1 l<0#7yftl 1 1 a. 11 lbfc 
$2<07yftll2<0«112a, 1 1 2 b i 

[00 083 01 1£^L£*I8#-K^Sol-;1/1 2 

ot>, 7yftssi 2 n;igtt^iii.r>"r^A i , #J§ 

8a*#«fc**l* , fl*fJ£LT 2*^ryr-M 2 2 a, 
1 22btt-t&%l<7)7yT+l 22b. 123a, 

1 2 3 b £*-r5S&2<D7yri- 1 2 3 t Ifflftbtiy 

2 0J4, §7yft 1 22, 123#, *tl*tiMVtit 



[0009] 

[fKB*«llHfctJ:att-*iiaS] fc^T, ±aLjt@ 
9C*Ltl!9fc*-H ; &i'*i-;H OOSt/01 OlZfp 
tfc*a8*-Kt^*a-;H 10W, f--yrr>-T-Mr 

f- v rryf-ttfJUSHWrr* 0 H&**< *4 i: 

oii, ^A--^f-^^ts^«)t^i:fflcof-yrr 

^rtaHM. £>*U£i:lc J «jT. ftffii:&*. MB* 
-FtSAa-iH 1 0t4. Wttf5. 2GHz» 

^^jh-s £ t t «t o , + vrry ; ri-^mmmmt:& 

Xttt>*tBH>®t>ti&. IfrlKtfb. fflM-Y^i? 
a-;H 1 014. f--y7-ry-r^^HIS&2«Cll 
£ t C i o X SW^ X^fcBgfcofitfKOtf* 

x?-h' ; e>''j.-/n i oi4, f- yrryf-?-co#tt^t 

[0010]-*, ±aU;Hl 1 tssurat**- H 
ty'i-/H 2 0J4. |F>^-^i?,iS#7yrt 
12 2, 1 2 3*SI8a6RKifflg3g|fitS£fctcJ:0* 

)H2 0li, *7yftl22, 1 2 3* { , ^-'y7"Ty 

<wmx.x ww^t tfr&se untie* 

*-Hti/AHH20a.Witf5. 2GHzf«t 
«tttt«Sl»7yf+l 2 2#Idi&®g±£fcO 
TUlSfcOttl 5 0mm2 ^JS^^^fc-T^ i: fc 
fcK2. 4GHzflttfiCf«tt*fS*2<or>"f-M 
2 336«S»a6«J:C«V^ 1 «3fc 9tt3 0 Omra? gjg 

[00 11] *«WJ4, «x^-xft. ^ 

X hfS5i&l/^ttl«lJbSrll-7fc/hMoryf -t^S&l/ 

tzhWX'hh, 
[00 12] 

si ^ i <r>mm?M i * ja^fcWiM- * ft * t * t t 

^Ml^Ty-r^^-y-fc, ^-S15^** { i§«^ 
<KV ^ 2 iDjg&8c?>B& 1 /4 »**t*tjirr **S Sr* 
LX%h%2<r)7> ; ?+rt9->tlpt>m.%ilh. » 

i <r>7v-f-*w-y\±* -m^^szmmtit:^ 
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W-y&titMKKHl&W-yBbtlM-l* o t,z 

ixwmsumxmmtih t btizms/mMAiziH 
ft\<F>TVv+W-><rteW*9->®b-mzti. 

zn&m^f-yMiz^^ttZMixmrzixKm 
mft.ztitiT>Ti-m?^?->&bfrt>%&. 7>t 

Uma. micr>7>'ri*s*?->t&2cr)7>Ti-''i 
9-vcr>>)?t£< b ^•ftifr-1j<7)7yTi-J'i9-y 

[00 1 33 JJltaJ: o K«jSS<i3t*fKHfc*>4>&r 

yri-mmzz.tiii. ±a i tzmm<m 1 cor >r ^ 
?-ytm2<r>7yT*tW-yb<7>m>ftmz&. ~>x 

m i «jaa»««f)«« fc * 2 ffmmLftWM®. t <r> 
^i'tiiz&^xh&mm^t&zbfrb. 
1 m&mmmfo t m 2 m$im®<vmk<v v 
tnz^xhmgmz^mb-th. ryf-r^wxzxn 
&\ mmz^-vrry^r-f^mLx^^ryTi-m. 

~n<r>®i0)7yr-i-^?-ybf820)ryTi-'* 
t-ybzizwzmzmzisXBm-hzbiizx*). 
mm^mwmmzmit^mmy^ m 
&thzbD*3imxbz>. Tyf-i-m^icxti 

glSHt^Wttt^SV^W^-iifclCtoT. fin 
I 0 0 1 4 3 4*:. ±5BUfcSW*a«-r6*«WK4> 

&b-3*??3b*m. TyT+mmmzttim 

y^i-m\ -®tfi&m<!tizm.mtii 1 1 

m 1 1 cor yf- 

i-n?-yt. -tQIMWzimzti&bbhlzim 

im». s tit^&wmm.<7>&\ m 2 mmw® 1 
/4m%tii,zttm&£2?)m2cr>7yf--)-j-<?-yb 
frt>%&>*?-y7yT-nzi~>xm$.Zti&. %mt> 



[0 0 1 5 3 fiLbeoJ: de«JfiS<xfe*5HHC*»*»*i!l 
K* i^-zHciixtf, 3 *7 

2«?)TyT^^->'t<OS^fflt<J:-5T5Sl<Oia« 
WWROfltft fc SI 2 afflfflRttWOWft fc <T)\ Iflfcti 

v t ttirtimmw*. t&ztx\ xmmz® 
ixzticmi nmmwimwAbn 2 <?>mm® 
w^m^tiiiz^x t>3&M&amk+mfflm 
itifati. mt-v^^-Mzztuf. mmiz* 
vT7y7~rt:m®Lxz&7y7~r§&3:bimix. 

<£%Uz&m&ttZ>bbi>izazh1&;m®btiZ 
i -5 Sfc, ^m-^^A-MzXiHi. * 

m%4mumt>titz'^-y7yTi~*%ffi-& z t 
[zk-ixz^-x&mtfm^ixi z b h-»«w- 
yry'H'tE.wziiiM&MzLxie&ti z bmm 
b%*), ±mitmm Lxim&^mmmizmifr 

m&ti-Yti'j.-Mziitili, f777yft 

a x-is**nmhz. b mmbtz . 

[00163 

X 0 iz^zaBtX^-Vi-^o ytA-W^f* 
««^V\{i#ao«^«S« (**fitSl ) tciStt^ix^ 

;noit *h\s-isim$:iiix*im®ibm? 

[0 0 1 7 3 asMWr-KtSo.-./H 0t±. 2SW.c7)jg 
«98cff«. «itf5. 2GHzfli2. 4GHz«« 

^tt^*-ri»T>'7 i ->-gS2o&^iitT^i». «en 

&3§i£§s«3ii&* s , mmmmi£oizz<7)%$, 
nmz®.w.LX7yTi-$im2omm2tLX^h, m 

m- ^ a-* 1 0 ti, =raSsSr*^t=l4*tMH8 1 

«1 2^a»kLTttSW6#»tr*I^LT**v* 
K-9->fX<0*^jL-;P*#l 1 Sr^TL. 

*ai*-F 5 6^A-;H 01:11 H4K*^-J:3(C«>'* 
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mm® 1 2 com 1 onus 1 2 a MoflNctti ix-j 

3#f§tf-£>*i.&fcfcM;:. rcon^^^gKi 
3t«|&]t-|>aS2 50JSai 2 biHlcomiSCfiSLTry 
T-f^fi2 0* s JSffi$flTViS. Sfiia^-K^^i-^ 

[00 18} iE^^-h't^'a-^l OCtt, t^'i- 

1 1 mi if* NP- ymffl* ^ v 1 4 , 

^-XAyKfi^ffflLS I 1 5ggV%{S«jgjSfi-^-*0! 
lHRFty'a-;l/l 6^««fe?iXt^&. HfS!#- 

»1 8l?#*i»£ftT^I>. iHS^-K^^'a-ZH 0 

ats&Ki 2±tc±aL7t#^«^mi«a5i 2 

2 0 fctt-f S R Ftyj.-;!' 1 6 *>+#fc J: 4t»ffiffi F 
[0 0 1 9] *aR*-HtxA-;H 0{±, tyi-A- 

9 9U 1 3 tt, effi$3MS 1 2 *ufc#»*fl«*; 

mtfrX'for>xi>£<, t-fcrnrnti-F^iSj.-^i o<n 

[0020] ^y'i-W* 1 1 (i. ^05ft8»X*l 

W£FR4 9'V-Y (ffi»/>-K4 : Flame Retardan 
t Grade) <0»flStt^9X»Hx#4f >-ffl||M5fflWBa 
SMI 2tt, WitfPET 
r7ny (fittiS*) — t7$«,9®. 

t Jo. tyV^**lltt. BKSCl 2tci8filSt 

fctmtitili.o&kh. Hi. *W 

K!S«)^fcSnfclW5tStL-C«!itf 7 * h 'J V ^57 

«sa**ti ic J: o . mk&WL 1 2 cosiscaa^s 
ifmt& t ti>izm®iz7-yyv^9->*?7ym 
[0021 ] nmtt-F^i/jL-in ofis ryftg 

S2 OMmSM 1 2±K^^-y«KS*uC:® 1 fOT 
>Ti~^9->2 2RX/m2<r)7y-r~)-rt?->23k 
■frbtch/l9-V7VT-t2 Ik. fflmWLl 2±S:£ 

y-f^E2 0<±. ^-yrvft2iA«giOTy 

f -Ynf—vT. 2 km2<7)7y ; r-)~'*?-y2 3 fc#± 



±fc»j£S*i&. ifc. 7yr7gS2 0te, f--y7T 
y-ft*? 1 9#Jd* LfcaaWSfcR-ISKJ: 

ttSKi 2±fc9«s^4. f^rryftifi 9 

M5r*B&tl.* s 5. 2GHz»2. 4GHz 

[002 2] 7yf7$IS2 0(i» Sffl»W4±3 
C^?-y7>'ft2 1 #vMC:ffM£ ft* <: t K «t -5 
TffiiSSlfflS 1 2 tf- 7 77 yft*f 1 9 Olgnffitf* 

9 k m*$**tx 9*4 rt-^+zmmb z t tz <* 

0. t*c0f777>ft^l ^fi^d:**^ 
[0 023] Hi. ±.IC5. 2GH 

z «<7)tEifcK*f -T & igSfSlfti 1 <?)7yT- 

■TW-y22b. ±i>z2. 4CHz»)«S[t:tt 
mSmm^thm2<7)7yTi-^9~y2 3k^ 

t>*£h. >^9-yryT~f2Ui.. %\vrryf"t>*9 
-y 22 k^nryT-r^-y 2 3 ktf. 

(WtyyV) 2 4K»«$flfctMK^->'*2 5t 

<^7yri-m^9-yu2 6 . 2 7**-*catas*i 
t^s. ^9-y7yT-f-2 1«, micoryr^A'^ 

-y2 2fc?g2W7>7 L ^^->'2 3fc*\ 
<737yr7^A^-ygP2 6, 2 7W^->-J^KS. 

[0 024 ] Tt'^*>. StRSftl 2CI1 Ultr^-f 
6frbteQ£%l l i&ten7y\ i 24tffi&ZtlX^&. 

mm. 1 2 tai, ^t?> k 2 4 

T. Sll07yr7^'^-y2 2tm2«7>'r-tA^ 

12ct»2c0®«l 2dfctClEfiJ9$^Ti5 9. ^ 
lwflWfii 2c\zmi<r>7yr7^9-y22 

ff)7yT+mw-yU2 b#m&tii 1 1 t>t« 

WM2<n<m.\ 2MzW>2<r)7y^n?-yi3<r> 
7yf-m i ?>*9-y®2 7im&%tix%i. 

[0 02 5] ^lc07yf"fA^-y2 2{i, Tyft 
S|ff^-y»2 6*». Wfj?-y»2 5<0*JBC« 
^TWifcJfflBlSn'CiMHHRl 2<7)ffi2iOffiH51 2 a 

k¥fit,zmi£t2>'*9-ykLxmi$.ztix%&. mi 
(D7yTi-^9-y2 2it. znryT+Ziw-y 

SP2 6<Wtffizi5^XBAfcifrtoZtiXtemw-y& 

2 5 ktm-tiw->k. ixmmw-yM2 

®ZflX%&. %\<F>7y*f1r^9-y22\t, SiffiA 
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? - y 3 2 s <^tm.mmm. i 2\z^uz^yv 

¥^-^29 77yF-"??-y2 

2 9a Sr^-LTt^SiiTiS 0 . 4fc0 1 t^'J; 5 Hz 
-«3//i£«5 > ■ H 2 4 fcifift LT IX . 
[00 2 63 ^l«7)7^Tt^'^-V2 2{i, &m7> 
F2 4£iB£kLT. |«/^-V»2 5-T>7 i "«R 
^^-^32 6 -tmw~>&2 8 -7jyYW 
-V2 s^htv-yw-yZmfcLXtch . itz. 
mi<7)7yT+'if-y2 2U^ te%r*9-yU25- 
7>f"f3&w-yl&2 6 -y&2 8 tzm 

5. 2GHz^<9**OBfrl8*$N:ffl3 

[ 0 0 2 7 3 &l Y.ffii. o K«fiRS*l3tgj 1 OTW< 
?-y2 2<s. *&S7>'H2 42r^LTRF ; £>'*a-;U 

■r>^~y 23 t^m^mzx-iX . hi rarest 

fcS88C J: 0 ^5 V K^-V 2 9 k <?)IS)T 5 . 2 GH 
z^ifgKfcivt&fiLTjfc&f-tS. ifc, SlOTyf 
f^-y22tt. ^HB*^iHfl$iXfc5. 2GHz« 

y f 2 4 k y*7 y vw-y 2 9 fc<o 

[0 0 283 '&2<r)7V : f-fW-y2 3(1, T>ft 

^?-y32 5«03ygtfcv^m l ffi7>T-t^- 
y 2 20)ry7-tttw->&2 etRnm^i}^ 

9-y23iz. 7yf"tm->*?-y&2 7i>K 

nSstffcflLTSIRSfifcSB 1 WV->i2 7 aftM 
^3c0A^-yg|{2 7ct*^^S. S2eoryr^^° 
?-y2 3«2. &m^-y32 5£tfLT-igjWS&m 

[0 0 29 3 mi^A-^-yS2 7att, j&l^-y 
32 5^ftffi^EI8ffi£l 2«?fl2«J!B312ak¥ 

mzm&ixMf&2tix%h. m2w?-y&27b 

ii. SlW?^-yg|i2 7a<?)5feffitJ3^TitftC3#fft 
S^T*&«^->'*2 5i:Wl6lLtJ&5Er*«fc'3C» 
&ZtlX%&. %3W-yM27c\t* $2WV 
- y 3 2 7 b OftStCfc V vC ttf < * - vat 2 5 «l c « 
j&»oTiafc*rftS;h.T»jS3flT£&. SS2;7)7yT 
^^-y2 3{±. ±aLfc*»t:J:-jT^«i«3*tt 
*5-t-*J-c?-V#>&£9. -«HgS:f&*/'C*-yS2 
5 £tf LT&m? y F 2 4 kffl»S*l.S k k 

?-yM2 5 t^m^tLti^m^mssc.u^mmm^ 

f-yblxmtfLZtiXKh. 
[00 3 01 7y z r J tWtrt9-y%2 7 Wi. §I2cD 
M->&2 7 b«-»tcrrjBL«3 OjWBjfcSfiTV* 



32 7 b«^*^^-y§2 5ffltfl#5Rfc5eaj 

A'^-y2 3ti. £1^*^32 5 kTy-f-MH^ 
7-y&2 1kV>±m\ 2. 4GHz*«<l0tt»tf» 
l/4%L&Mzmi-&£Z&a'>XBf8.ZtiX^Z>. 
[003 1 3 &±0)£ d 2 cr>7 yf-t* 

9-y23&. ^myyV24titLXRF^^-)U 

^t^-y2 2kwa-&^C±oTs Hl«RTSL 

6. ifc, »2<07yrt^^-y2 3tt. fl-3*^M 

mztib 2 . 4 g h z ffittora-cgsva&JSfiB ix 

[0032] W-y7y?i* 2 lit. ±3&ltz£olz 

fs 1 cr>7 y t-*> - y 2 2 k $ 2 or y w v - y 

2 3 k 2 5 fcftJB-f 4 k k h iZZ <7)& 

%>V-y%2 5^MfiU£tft*!fUfHt$*u 3<9 
^2oryf-^^-y 2 3«ryr^^^-y 

32 7©-3CSriBLS3 0*}&RLT$:4. ^?-y 
7yft2 HI, *>*^flt^(I±oTiKSl»«l 2±K 
/M^-XfcfcEb-OBJfc&h.* ry^t 

SK2o*>j>ffi*M-4. 7yr^lS20*i, Hits 
t%<+v77>Ti-m?i9ff)i§mt>*imk-t&. 

[0 03 3 3 7yT±m.20\±, ? v77yi L 1-mT 
1 9 kv\^-yryf"f2 1 bZmft&bV&ZtlzX 
ot5. 2GHzt«t2. 4GHz98«ti)(C«t 
4jiS^ttSr*UT«$nS. i^)TyT^S2 
Ofc-OV^T, 'J ^-yoXttt^y Sal/-y 3 yjff 
o7t„ y5 i U — >* 3 ytcfi, TWyFf y'y'oi/'— 
ttg(7)«IS#^i 5 U- ^ H F S S SrfflV^T V S WRf 

•C* 1 ). J$ttz>'VSWRfi! (Voltage StandingWave Rat 

[0034 3 Tyr-fHa20(i. laLfcy^l/- 

ye**»feifife*»*j: 31:, mmmvmwmx 

JSHk*flSVSWR<3<?5Wtti8t«V>T» 2. 4G 
HzflWTttl. 2GHz, 5. 2GHzWD2G 

Hz<ojCT«fb6m#iTv^ft. 7y^rrmm.2 

Oti. Sfct«UWSWR<2«^*tt«rCt>, 2. 4 
GHzWC193 7 5MHz. 5. 2GHz««^»6 
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DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the wireless card module which adds a 
wireless communication function by having a micro antenna system which has the 
frequency diversity characteristic, and this antenna system, and loading various kinds of 
electronic equipment. 
[0002] 

[Description of the Prior Art]For example, information, including music, a sound or 
various data, a picture, etc., can be easily treated now by a personal computer, mobile 
computing devices, etc. with digitization of data in recent years. Bandwidth 
compression is planned by voice Cau Dick art or picture Cau Dick art, and, as for these 
information, the environment distributed easily and efficiently by digital 
communications and digital broadcasting to various kinds of communication terminal 
machines is ready. For example, an audio video data (AV information) is receivable 
also with a portable telephone. 

[0003]The wireless communication function is carried not only in the information 
management system mentioned above or a communication terminal machine but in 
various kinds of electronic equipment, for example, audio products, video equipment, 
camera equipment, printers, or entertainment robots. A wireless communication 
function Not only electronic equipment but the access point for wireless LAN for 
example, A PCMCIA (Personal Computer Memory Card International Assosiation) 
card, A CompactFlash (registered trademark) card, The wireless card module provided 
with the storage function and the wireless communication function is constituted by 
being carried also in what is called small accessories cards, such as a mini PCI 
(Peripheral Component Interconnection) card. 

[0004]As a wireless communication system, For example, various wireless 
communication systems, such as a short-distance-radio communications system called 
the wireless LAN system or Bluetooh of a 2.4gigahertz band proposed by the short- 
range radio communications system of the 5.2 GHz bands proposed by BEEE802.1 la or 
IEEE802.1 lb. It is proposed. In various electronic equipment, a wireless card module, 
etc., it has the interface specification which makes connection possible to two or more 
wireless communication systems which differ in this frequency band, and it is needed 
that it is possible to transmit and receive the electric wave of each frequency band. 
[0005]For example, as the conventional wireless card module 100 is shown in drawinR 
9, while containing the communication control part 102 and signal processing part 103 
grade which omit details in the card shape module body 101, the antenna section 104 
and the connector area 105 are formed in the both-sides field to which a longitudinal 
direction faces. The wireless card module 100 adds the predetermined function in which 
it is connected with the connector area by the side of body equipment, and the connector 
area 105 includes a wireless communication function, by loading the slot provided in 
body equipment from the connector area 105 side. In the state where body equipment 
was loaded with the wireless card module 100, the antenna section 104 is exposed from 
body equipment. 

An electric wave is transmitted and received. 

[0006]In order to enable the wireless card module 100 to transmit and receive the 



electric wave of the 5.2 GHz bands mentioned above, for example or a 2.4gigahertz 
band, respectively, as shown in drawing 9 , the two antennas 104a and 104b are formed 
in the antenna section 104 for every frequency band. When volume carries the micro 
ceramic dielectric antenna (chip antenna) which is a 40-mm 3 grade, for example, the 
wireless card module 100 is constituted also so that a small weight saving may be 
attained, while reducing the projection amount of the antenna section 104 from body 
equipment. 

[0007]lt comes to consider the wireless card module 1 10 shown in drawing 10 as what 
is called diversity composition that makes transmission and reception possible also to 
the electric wave from a different direction. Although the 1st antenna 1 1 1 and 2nd 
antenna 1 12 are formed in the antenna section 104 respectively corresponding to each 
frequency band, as for the wireless card module 1 10, the two antennas 111a and 111b, 
and 1 12a and 1 12b come to constitute each. The wireless card module 1 10 is formed as 
each 1 12a of each antennas 111a and 1 1 lb of the 1st antenna 1 1 1 and the 2nd antenna 
1 12 and 1 12b intersect perpendicularly mutually, respectively. 
[0008]The 1st antenna 122 with which the antenna formed in the antenna section 121 
has the two antennas 122a and 122b respectively corresponding to each frequency band 
also in the wireless card module 120 shown in drawing U , The 2nd antenna 123 that 
has 123a and 123b is formed, and it comes to have diversity composition. Each 
antennas 122 and 123 carry out pattern formation of the wireless card module 120 to a 
wiring board, respectively, or it consists of what is called a reverse F antenna that 
performed and formed sheet metal work in the metallic thin plate. 
[0009] 

[Problem(s) to be Solved by the Invention]By the way, when the wireless card module 
110 shown in the wireless card module 100 and drawing 10 which were shown in 
drawing 9 mentioned above carried a chip antenna, the miniaturization was attained, but 
there was a problem that these chip antennas were comparatively expensive and cost 
became high. Since diversity is constituted, especially the wireless card module 1 10 
becomes expensive by having many chip antennas. When the wireless card module 1 10 
carries the chip antenna which has a transmitting function of 5.2 GHz bands or a 
2.4gigahertz band, for example, correspondence which reduces the loading number of a 
chip antenna is also achieved. However, when the wireless card module 1 10 mounts this 
chip antenna in the circuit board, in response to the influence of electromagnetic-field 
change produced by change of board size, the construction material of the case of body 
equipment, a dielectric constant or an interval, etc., etc., the characteristic changes 
remarkably. Therefore, the wireless card module 110 had the problem that gap will arise 
in impedance matching by the characteristic change of a chip antenna, or a profit will 
fall. 

[00 10] When the wireless card module 120 shown in drawing 1 1 mentioned above on 
the other hand forms in a wiring board directly each antennas 122 and 123 which 
consist of a reverse F pattern, large cost reduction is planned. It has the feature of 
having the performance where each antennas 122 and 123 were stabilized from the 
wireless card module 120 having a large zone as compared with a chip antenna, and 
there being few characteristic changes under the influence of the case metal part of body 
equipment, etc. However, the wireless card module 120, For example, if the 1st antenna 
122 that has the characteristic in 5.2 GHz bands needs the capacity about about 150- 
mm 2 per piece on a wiring board. On a wiring board, the 2nd antenna 123 that has the 
characteristic in both 2.4gigahertz bands needs the capacity about about 300-mm 2 per 
piece. Therefore, the wireless card module 120 had the problem of enlarging by having 
this antenna. 



[001 l]Therefore, this invention is proposed for the purpose of providing the small 
antenna system and wireless card module which aimed at space-saving-izing, cost 
reduction, and improvement in the characteristic. 
[0012] 

[Means for Solving the Problem] An antenna system of this invention which attains the 
purpose mentioned above comprises: 

The 1 st antenna pattern that has the length to which an overall length of each part 
corresponds to one wave of abbreviation for the 1st frequency with high frequency. 
The 2nd antenna pattern that has the length to which an overall length of each part 
corresponds to 1/4 wave of abbreviation for the 2nd frequency with low frequency. 
An electric supply pattern part with which the 1st antenna pattern connected an end too 
hastily at the feeding point, An antenna element pattern part formed successively by this 
electric supply pattern part by an abbreviated crossed state, As a tip part of this antenna 
element pattern part is countered with an electric supply pattern part, while being 
formed successively by an abbreviated crossed state, approximately looped shape which 
consists of a ground pattern part which a tip connected with a ground formed by 
approaching at the feeding point too hastily is presented. The 2nd antenna pattern 
consists of an antenna element pattern part by which it was used with an electric supply 
pattern part of the 1st antenna pattern in common, and an electric supply pattern part 
which short-circuited an end at the feeding point presented an approximately U shape to 
this electric supply pattern part, and were formed successively, and a tip was opened 
wide. Even if an antenna system has few 1st antenna patterns and 2nd antenna patterns, 
one of antenna patterns has a part in part by return [ shape / of two or more abbreviated 
U character / one piece or ]. 

[0013]From resonance operation arising also in any of an electric wave of the 1st 
frequency band, and an electric wave of the 2nd frequency band by compound operation 
with the 1st antenna pattern of structure and the 2nd antenna pattern which were 
mentioned above according to the antenna system concerning this invention constituted 
as mentioned above. Transmission and reception are made possible about both an 
electric wave of these 1st frequency bands, and an electric wave of the 2nd frequency 
band. According to the antenna system, cost reduction is planned while having the 
performance where a characteristic change under influence of a case metal part of body 
equipment, etc. was also stabilized few as compared with an antenna system which 
carries a chip antenna in a substrate. By differing in a position mutually and forming the 
1st antenna pattern and 2nd antenna pattern of a couple, since according to the antenna 
system a large miniaturization is attained and space efficiency is planned, It is possible 
to excel in reliability or a wide band characteristic, and to constitute cheap diversity. 
According to the antenna system, it is possible by using with a chip antenna in common, 
for example, and using to constitute diversity excellent in reliability or a wide band 
characteristic by complementing directivity and a polarized wave characteristic 
mutually. 

[00 14] A wireless card module concerning this invention which attains the purpose 
mentioned above, By loading a slot which provided an antenna section and a connector 
area while building a communication control part and a signal processing part in a card 
shape module body, and was provided in body equipment where an antenna section is 
exposed, it is connected with a connector area provided in body equipment, and a 
connector area adds a wireless communication function. The 1st looped shape antenna 
pattern of length whose overall length the other end connects with a grounding point too 
hastily, and corresponds to one wave of abbreviation for the 1st frequency with high 
frequency while one end short-circuits a wireless card module at the feeding point in an 



antenna section, While one end short-circuits at the feeding point, the other end is 
opened wide and an overall length is constituted by pattern antennas which consist of 
the 2nd antenna pattern of length corresponding to 1/4 wave of abbreviation for the 2nd 
frequency with low frequency. Even if there are few 1st antenna patterns of an antenna 
section and 2nd antenna patterns, one of antenna patterns has a part by return [ plurality 
/ one piece or ] in part, and it comes to form a wireless card module. 
[001 5] According to the wireless card module concerning this invention constituted as 
mentioned above, in the state where a slot provided in body equipment was loaded, an 
antenna section projects in a way outside body equipment from the connector area side. 
Because resonance operation arises also in any of an electric wave of the 1st frequency 
band, and an electric wave of the 2nd frequency band, respectively by compound 
operation with the 1st antenna pattern of structure and the 2nd antenna pattern which 
were mentioned above according to the wireless card module. A communication 
function which makes transmission and reception possible to body equipment about 
both an electric wave of these 1st frequency bands and an electric wave of the 2nd 
frequency band is added. According to the wireless card module, cost reduction is 
planned while having the performance where a characteristic change under influence of 
a case metal part of body equipment, etc. was also stabilized few as compared with an 
antenna system which carries a chip antenna in a substrate. It becomes possible to differ 
in a position mutually and to form pattern antennas of a couple, since space efficiency is 
planned by carrying pattern antennas with which a large miniaturization was attained 
according to the wireless card module, It makes it possible to control enlargement, to 
excel in reliability or a wide band characteristic, and to constitute cheap diversity. 
According to the wireless card module, it makes it possible to constitute diversity 
excellent in reliability or a wide band characteristic by complementing directivity and a 
polarized wave characteristic mutually by using with a chip antenna in common and 
using. 
[0016] 

[Embodiment of the InventionJHereafter, an embodiment of the invention is described 
in detail with reference to drawings. The wireless card module 10 shown as an 
embodiment adds a wireless communication function to this body equipment 1 by 
loading the slot 2 provided in a personal computer, or mobile computing devices or 
various kinds of electronic equipment (body equipment 1) if needed as shown, for 
example in drawing 3 . The wireless card module 10 has a storage function, and delivers 
and receives data etc. between the body equipment 1. The wireless card module 10 has a 
function equivalent to the conventional card module about other functions. 
[0017]The wireless card module 10 carries the antenna system 20 which has the 
diversity characteristic while having a transmission and reception characteristic over the 
electric wave of two kinds of frequency bands, for example, 5.2 GHz bands, and a 
2.4gigahertz band. Where a part is made to project, the body equipment 1 is loaded with 
the wireless card module 10, but it is located in this projecting site and the antenna 
system 20 is carried so that details may be mentioned later. The wireless card module 
10 removed from the body equipment 1 when the wireless card module 10 is 
unnecessary, It has the so-called module body 1 1 of the card size which mounts each 
member which mentions the wiring board 12 later as a substrate, and the case which this 
module body 1 1 does not illustrate comes to be stored. To the wireless card module 10, 
as shown in drawing 4 . while being located in the field by the side of the 1st end 12a of 
the wiring board 12 which becomes the charge side to the body equipment 1 and 
forming the connector area 13 in the principal surface of the module body 1 1, It is 
located in the field by the side of this connector area 13 and the 2nd end 12b that 



counters, and the antenna system 20 is carried. The wireless card module 10 is 
connected with the connector which the connector area 13 built in the body equipment 1 
by loading the slot 2. 

[0018]The memory device 14 for storage functions, LS115 for baseband signal 
processing, or the RF module 16 grade for high frequency signal processing is carried in 
the module body 1 1 at the wireless card module 10. The electronic parts 17 and wave 
absorption material 18 grade are further carried in the wireless card module 10. By 
arranging and carrying each member mentioned above on the wiring board 12 
sequentially from the 1st end 12a side, as shown in drawing 4, the wireless card module 

10 is constituted so that reduction of internal loss may be achieved. The depression by 
interference of RF module [ as opposed to the antenna system 20 in the wireless card 
module 10] 1 6 is planned. 

[0019]The wireless card module 10 is stored in a case, as the module body 1 1 makes the 
method of outside face the connector area 13 and the antenna system 20. The connector 
area 13 is formed by the gestalt which may be a plug type terminal and suited the 
standard of the wireless card module 10, for example, although constituted by the 
conductive pattern of a large number formed on the wiring board 12. The parts which 
the wireless card module 10 mentioned above are not ****, and proper electronic parts 
etc. are carried. 

[0020] As for the module body 1 1, the burning-resistance glass base material epoxy 
resin copper-clad laminated circuit board of FR4 comparatively cheap grade (heat- 
resistant grade 4:Flame Retardant Grade) for which the wiring board 12 of a substrate is 
usually used as an antenna board is used. Of course, proper substrate materials, such as 
a PET film board, a Teflon (registered trademark)-ceramic compound substrate or a 
ceramic substrate, may be used for the wiring board 12, for example. The module body 

1 1 lowers resonance frequency by using a high-relative-permittivity substrate for the 
wiring board 12, and a miniaturization comes to be attained. By performing 
photolithograph processing as opposed to the copper foil stretched by the substrate, the 
module body 1 1 forms a ground pattern, a land, etc. in a rear face while forming a 
proper conductive pattern, a land, etc. containing the antenna pattern later mentioned on 
the surface of the wiring board 1 2. 

[0021]The wireless card module 10 comprises the pattern antennas 21 with which the 
antenna system 20 consists of the 1st antenna pattern 22 and 2nd antenna pattern 23 by 
which pattern formation was carried out on the wiring board 12, and the chip antenna 
element 19 mounted on the wiring board 12. The antenna system 20 is formed on the 
wiring board 1 2 of the process as each conductive pattern which the 1 st antenna pattern 
22 and 2nd antenna pattern 23 mentioned above that the pattern antennas 21 are the 
same. The antenna system 20 is mounted on the wiring board 12 by the same process as 
each member which the chip antenna element 19 mentioned above. Although the chip 
antenna element 19 omits details, it has a transmission and reception characteristic over 
the electric wave of 5.2 GHz bands and a 2.4gigahertz band. 
[0022]The antenna system 20 makes it possible to secure the mount area of the chip 
antenna element 19 to the wiring board 12 by forming the pattern antennas 21 small so 
that details may be mentioned later. Therefore, when the antenna system 20 constitutes 
diversity combining the pattern antennas 21 and the chip antenna element 19, Though it 
is a space almost equivalent to the diversity by the combination of the conventional chip 
antenna element 19, it has the wide band characteristic and the stable operating 
characteristic more, and part mark and cost reduction come to be planned. 
[0023]The pattern antennas 21 consist of the 1st antenna pattern 22 that mainly has a 
transmission and reception characteristic over the electric wave of 5.2 GHz bands, and 



the 2nd antenna pattern 23 that mainly has a transmission and reception characteristic 
over the electric wave of a 2.4gigahertz band. The pattern antennas 21 share the electric 
supply pattern part 25 which the 1st antenna pattern 22 and 2nd antenna pattern 23 
short-circuited at the feeding point (feeding land) 24, and one comes to form 
successively each antenna element pattern part 26 and 27 from the tip part of this 
electric supply pattern part 25. The 1st antenna pattern 22 and 2nd antenna pattern 23 
differ in the pattern shape and the overall length of each antenna element pattern part 26 
and 27, and it comes to form the pattern antennas 21. 

[0024]That is, as shown in drawing 1 , it is an interval predetermined from the 2nd end 
12a, and it is located in mist or one side from a crosswise center, and the feeding land 

24 which receives electric supply from RF module 16 is formed in the wiring board 12. 
The end side is connected with the feeding land 24 too hastily, and the electric supply 
pattern part 25 shared by the 1st antenna pattern 22 and 2nd antenna pattern 23 is 
extended and formed in the wiring board 12 near the 2nd end 12a. The wiring board 12 
is divided crosswise into the 1st field 12c and 12 d of 2nd field by the electric supply 
pattern part 25, While the antenna element pattern part 26 of the 1st antenna pattern 22 
is formed in the 1 st a little broad field 12c, it comes to form the antenna element pattern 
part 27 of the 2nd antenna pattern 23 in 12 d of the 2nd narrow field. 

[0025]It comes to form the 1st antenna pattern 22 as a pattern in which the antenna 
element pattern part 26 is bent right-angled in the tip of the electric supply pattern part 
25, and extends in parallel with the 2nd end 12a of the wiring board 12. The 1st antenna 
pattern 22 is bent right-angled in the tip of this antenna element pattern part 26, and it 
comes to form the ground pattern part 28 successively as the electric supply pattern part 

25 and a pattern which counters. The 1st antenna pattern 22 comes to connect with the 
ground pattern 29 which the tip part of the ground pattern part 28 formed in the wiring 
board 12 too hastily. The end part approached the feeding land 24 and the ground 
pattern 29 has extended, as it is connected to the rear face of the wiring board 12 via the 
ground pattern and the through hole 29a which were formed by a big area although 
details are omitted, and shown in drawing 1 . 

[0026]The 1st antenna pattern 22 constitutes the loop pattern which results in the 
electric supply pattern part 25-antenna element pattern part 26-ground pattern part 28- 
ground pattern 29 with the feeding land 24 as the starting point. The 1st antenna pattern 
22 is formed by the length by which the overall length which results in the electric 
supply pattern part 25-antenna element pattern part 26-ground pattern part 28 is 
equivalent to one wave of abbreviation for the electric wave of 5.2 GHz bands. 
[0027]The 1st antenna pattern 22 constituted as mentioned above, By compound 
operation with the 2nd antenna pattern 23 mentioned later, in 5.2 GHz bands, it 
resonates between the ground patterns 29 according to the course shown with the 
drawing 1 dashed line, and the communication electric power supplied from RF module 
16 via the feeding land 24 is emitted. Between the feeding land 24 and the ground 
pattern 29, the 1 st antenna pattern 22 excites the resonance current, and receives the 
electric wave of the 5.2 GHz bands transmitted from the outside. 
[0028]In the tip of the electric supply pattern part 25 shared as shown in drawing 1 , the 
antenna element pattern part 27 is bent right-angled toward the 1st antenna element 
pattern part 26 and opposite hand of the antenna pattern 22, and it comes to form the 
2nd antenna pattern 23 successively. The 2nd antenna pattern 23 consists of the 1st 
pattern part 27a thru/or 3rd pattern part 27c that the antenna element pattern part 27 
presented the whole abbreviation U shape, and was formed successively. While an end 
connects the 2nd antenna pattern 23 with the feeding land 24 too hastily via the electric 
supply pattern part 25, it comes to open the 3rd pattern part 27c of a free edge side wide. 



[0029]The 1st pattern part 27a extends in parallel with the 2nd end 12a of the wiring 
board 12 from the tip of the electric supply pattern part 25, and it comes to form it. The 
2nd pattern part 27b is bent right-angled in the tip of the 1st pattern part 27a, and it is 
formed and it becomes so that it may counter with the electric supply pattern part 25 
and may extend. In the tip of the 2nd pattern part 27b, toward the electric supply pattern 
part 25 side, the 3rd pattern part 27c is bent right-angled, and it comes to form it. While 
consisting of a pattern which presents a whole abbreviation U shape and connecting the 
end side with the feeding land 24 too hastily via the electric supply pattern part 25 by 
each part mentioned above, it comes to constitute the 2nd antenna pattern 23 as a single- 
sided opening pattern which opened the electric supply pattern part 25 and tip side 
which approached wide. 

[0030]The folded section 30 is formed in a part of 2nd pattern part 27b at the antenna 
element pattern part 27. As a part of 2nd pattern part 27b projects in a convex shape, it 
is formed in the electric supply pattern part 25 side by return, and the folded section 30 
becomes, as shown in drawing 1 . The 2nd antenna pattern 23 is formed by the length by 
which the overall length of the electric supply pattern part 25 and the antenna element 
pattern part 27 is equivalent to 1/4 wave of abbreviation for the electric wave of a 
2.4gigahertz band. 

[0031]By compound operation with the 1st antenna pattern 22 mentioned above, the 
2nd antenna pattern 23 constituted as mentioned above resonates in a 2.4gigahertz band 
according to the course shown with the drawing 1 broken chain line, and emits the 
communication electric power supplied from RF module 16 via the feeding land 24. By 
the electric wave of the 2.4gigahertz band transmitted from the outside, the 2nd antenna 
pattern 23 excites the resonance current, and receives. 

[0032]The pattern antennas 21 are formed in the both-sides field of this electric supply 
pattern part 25, respectively while the 1st antenna pattern 22 and 2nd antenna pattern 23 
share the electric supply pattern part 25, as mentioned above, Furthermore, the folded 
section 30 is formed in a part of antenna element pattern part 27 of the 2nd antenna 
pattern 23. The pattern antennas 21 miniaturize the antenna system 20, when small 
space-ization is attained and it is formed by this composition on the wiring board 12. 
The antenna system 20 also enables loading of the chip antenna element 19 to the 
wiring board 12, without enlarging the pattern antennas 21 from the crosswise length 
Ml being formed in about 24 mm and the field whose length Nl of a projection 
direction is about 10 mm, as shown in drawing 1 . 

[0033]By combining the chip antenna element 19 and the pattern antennas 21, the 
antenna system 20 has a transmission and reception characteristic over the electric wave 
of 5.2 GHz bands and a 2.4gigahertz band, and is constituted. The simulation of return 
loss characteristics was performed about this antenna system 20. For the simulation, the 
VSWR value was obtained using the Agilent Technologies electromagnetic-field 
simulator HFSS. Drawing 2 is a figure showing this simulation result, a vertical axis is a 
VSWR value (Voltage StandingWave Ratio: standing-wave ratio), and a horizontal axis 
is a several gigahertz cycle. 

[0034] As for the antenna system 20, in the weighted solidity of VSWR<3 made into an 
index with a portable telephone etc., about 1.2 GHz is planned by a 2.4gigahertz band, 
and about 2-GHz broadband-ization is attained in 5.2 GHz bands so that clearly from 
the simulation result mentioned above. Also with the weighted solidity of VSWR<2 in 
which the antenna system 20 is still severer, about 375 MHz is planned by a 
2.4gigahertz band, and about 650-MHz broadband-ization is attained in 5.2 GHz bands. 
Although a general chip antenna element shows a wide band characteristic 
comparatively in 5 .2 GHz bands, having the characteristic of about 150 MHz by a 



2.4gigahertz band is known. 

[0035]It comes to carry the pattern antennas 36 which differed in pattern shape to the 
antenna system 20 which mentioned above the antenna system 35 shown in drawing 5 . 
The antenna system 35 omits the explanation by giving identical codes to a part 
corresponding, respectively from supposing that it is the same as that of the antenna 
system 20 which mentioned above other composition except the pattern antennas 36. 
The pattern antennas 36 also have the 1st antenna pattern 37 that mainly has a 
transmission and reception characteristic over the electric wave of 5.2 GHz bands which 
shares the electric supply pattern part 39, and the 2nd antenna pattern 38 that mainly has 
a transmission and reception characteristic over the electric wave of a 2.4gigahertz 
band. The overall length in which the 1st antenna pattern 37 contains the electric supply 
pattern part 39 the pattern antennas 36, It is formed by the length equivalent to one 
wave of abbreviation for the electric wave of 5 .2 GHz bands, and the overall length in 
which the 2nd antenna pattern 38 contains the electric supply pattern part 39 is formed 
by the length equivalent to 1/4 wave of abbreviation for the electric wave of a 
2.4gigahertz band. 

[0036]It bends to a convex shape to the side, and the 1st folded section 40 is formed in a 
part of electric supply pattern part 39 at the pattern antennas 36. The pattern antennas 36 
are bent by both directions right-angled in the tip of the electric supply pattern part 39, 
respectively, and the 1st antenna pattern 37 and 2nd antenna pattern 38 are formed 
successively. The 1st antenna pattern 37 consists of the 2nd end 12a of the wiring board 
12, the antenna element pattern part 41 which extends in parallel, and the ground pattern 
part 42 which made it like as countered with the electric supply pattern part 39 in the tip 
of this antenna element pattern part 41, and was bent right-angled. 
[0037]The ground pattern part 42 comes to connect with the ground pattern 29 which 
the tip part formed in the wiring board 12 too hastily. The end part approached the 
feeding land 24 and the ground pattern 29 has extended while being connected to the 
rear face of the wiring board 12 via the ground pattern and the through hole 29a which 
were formed by a big area, as mentioned above. The 2nd folded section 43 is formed in 
the ground pattern part 42 corresponding to the 1st folded section 40 of the electric 
supply pattern part 39. The 2nd folded section 43 bends some patterns to a convex 
shape to the electric supply pattern part 39 side, and it comes to form it. 
[0038]The 1st antenna pattern 37 also constitutes the loop pattern which results in the 
electric supply pattern part 39-antenna element pattern part 41-ground pattern part 42- 
ground pattern 29 with the feeding land 24 as the starting point. The 1st antenna pattern 
37 is formed by the length by which the overall length which results in the electric 
supply pattern part 39-antenna element pattern part 41-ground pattern part 42 as 
mentioned above is equivalent to one wave of abbreviation for the electric wave of 5.2 
GHz bands. The 1st antenna pattern 37 shortens the length N2 of a projection direction 
by having formed the 1st folded section 40 and 2nd folded section 43 in the electric 
supply pattern part 39 and the ground pattern part 42 which extend in the length 
direction of the wiring board 12 as mentioned above, respectively. 
[0039]The 1st antenna pattern 37 constituted as mentioned above, The communication 
electric power supplied from RF module 16 via the feeding land 24 by compound 
operation with the 2nd antenna pattern 38 mentioned later. In 5.2 GHz bands, it 
resonates between the ground patterns 29 according to the course of the electric supply 
pattern part 39-antenna element pattern part 41-ground pattern part 42, and emanates. In 
the course which mentioned above the electric wave of the 5.2 GHz bands transmitted 
from the outside, between the feeding land 24 and the ground pattern 29, the 1st antenna 
pattern 37 excites the resonance current, and receives. 



[0040]As mentioned above, while the electric supply pattern part 39 is shared with the 
1st antenna pattern 37, in the tip, the end face of the antenna element pattern part 44 is 
bent right-angled toward the 1st antenna pattern 37 and opposite hand, and it comes to 
form the 2nd antenna pattern 38 successively. While the antenna element pattern part 44 
is bent right-angled toward the 2nd end 12a side of the wiring board 12 in a position 
almost equivalent to the projection amount of the 1st folded section 40 mentioned above 
as shown in drawing 5 , A whole abbreviation modification U shape is presented by 
being bent right-angled so that it may extend in the near position of the end 12a in 
parallel with the antenna element pattern part 41 of the 1st antenna pattern 37, As for 
the antenna element pattern part 44, the tip part is wide opened mostly in homotopic 
with the antenna element pattern part 41 of the 1st antenna pattern 37. 
[0041 ]As it extends to the field between the antenna element pattern part 41 of the 1st 
antenna pattern 37, and the 2nd end 12a of the wiring board 12, it is formed in it while 
forming the antenna element pattern part 44 in an approximately modification U shape, 
as the 2nd antenna pattern 38 is mentioned above. Therefore, the 2nd antenna pattern 38 
shortens the crosswise length M2. 

[0042]The 2nd antenna pattern 38 is formed by the length by which the overall length of 
the electric supply pattern part 39 and the antenna element pattern part 27 is equivalent 
to 1/4 wave of abbreviation for the electric wave of a 2.4gigahertz band as mentioned 
above. The 2nd antenna pattern 38 resonates and emits the communication electric 
power supplied from RF module 16 via the feeding land 24 in a 2.4gigahertz band by 
compound operation with the 1st antenna pattern 37 mentioned above. By the electric 
wave of the 2.4gigahertz band transmitted from the outside, the 2nd antenna pattern 38 
excites the resonance current, and receives. 

[0043] As the pattern antennas 36 were mentioned above, the 1st antenna pattern 37 and 
2nd antenna pattern 38 share the electric supply pattern part 39. While the pattern 
antennas 36 form the 1st folded section 40 in the electric supply pattern part 39, the 2nd 
folded section 43 is formed also in the ground pattern part 42 of the 1st antenna pattern 
37. While the pattern antennas 36 make the antenna element pattern part 44 of the 2nd 
antenna pattern 38 a whole abbreviation modification U shape, they are made to come 
to extend to the field between the antenna element pattern part 41 of the 1st antenna 
pattern 37, and the 2nd end 12a of the wiring board 12. The pattern antennas 36 
miniaturize the antenna system 35 by attaining small space-ization and forming the 1st 
antenna pattern 37 and 2nd antenna pattern 38 on the wiring board 12, by this 
composition. The antenna system 35 becomes able [ the crosswise length M2 ] to form 
the pattern antennas 36 in about 19 mm and the field whose length N2 of a projection 
direction is about 6 mm to the wiring board 12, as shown in drawing 5 . 
[0044]The simulation of the return loss characteristics which obtain a VSWR value 
using the Agilent Technologies electromagnetic-field simulator HFSS about the antenna 
system 35 mentioned above as well as the antenna system 20 was performed. Drawing 6 
is a figure showing this simulation result, a vertical axis is a VSWR value (Voltage 
Standing Wave Ratio: standing-wave ratio), and a horizontal axis is a several gigahertz 
cycle. 

[0045]As for the antenna system 35, in the weighted solidity of VSWR<3, about 2-GHz 
broadband-ization is attained in 5.2 GHz bands while about 250-MHz broadband- 
ization is attained by a 2.4gigahertz band, so that clearly from a simulation result. Also 
with the weighted solidity of VSWR<2 in which the antenna system 35 is still severer, 
while about 160-MHz broadband-ization is attained by a 2.4gigahertz band, about 1.2- 
GHz broadband-ization is attained in 5.2 GHz bands. 

[0046]The 1st antenna pattern 52 in which the antenna system 50 shown in drawing 7 



also mainly has a transmission and reception characteristic over the electric wave of 5.2 
GHz bands, The 2nd antenna pattern 53 that mainly has a transmission and reception 
characteristic over the electric wave of a 2.4gigahertz band is provided with the pattern 
antennas 51 which share the electric supply pattern part 54. The pattern antennas 51 
have the pattern shape as the 1st antenna pattern 37 of the antenna system 35 shown as a 
2nd embodiment mentioned above with the 1st same antenna pattern 52. The pattern 
antennas 5 1 have the pattern shape as the 2nd antenna pattern 23 of the antenna system 
20 shown as a 1st embodiment mentioned above with the 2nd same antenna pattern 53. 
[0047]That is, the pattern antennas 51 are bent to a convex shape to the side at a part of 
electric supply pattern part 54, and the 1st folded section 55 is formed. The pattern 
antennas 51 are bent by both directions right-angled in the tip of the electric supply 
pattern part 54, respectively, and the 1st antenna pattern 52 and 2nd antenna pattern 53 
are formed successively. The 1st antenna pattern 52 consists of the 2nd end 12a of the 
wiring board 12, the antenna element pattern part 56 which extends in parallel, and the 
ground pattern part 57 which made it like as countered with the electric supply pattern 
part 54 in the tip of this antenna element pattern part 56, and was bent right-angled. 
[0048]While the 1st antenna pattern 52 connects with the ground pattern 29 which the 
tip part of the ground pattern part 57 formed in the wiring board 12 too hastily, 
corresponding to the 1st folded section 55 of the electric supply pattern part 54, the 2nd 
convex shaped folded section 58 is formed in a part of this ground pattern part 57. The 
1st antenna pattern 52 has the length by which the overall length containing the electric 
supply pattern part 54 is equivalent to one wave of abbreviation for the electric wave of 
5.2 GHz bands. The end part approached the feeding land 24 and the ground pattern 29 
has extended while being connected to the rear face of the wiring board 12 via the 
ground pattern and the through hole 29a which were formed by a big area, as mentioned 
above. 

[0049]The 1st antenna pattern 52 constitutes the loop pattern which results in the 
electric supply pattern part 54-antenna element pattern part 56-ground pattern part 57- 
ground pattern 29 with the feeding land 24 as the starting point. This 1st antenna pattern 
52 shortens the length of a projection direction by having formed the 1st folded section 
55 and 2nd folded section 58 in the electric supply pattern part 54 and the ground 
pattern part 57 which extend in the length direction of the wiring board 12, respectively. 
[0050]The 1 st antenna pattern 52 constituted as mentioned above, The communication 
electric power supplied from RF module 16 via the feeding land 24 by compound 
operation with the 2nd antenna pattern 52 mentioned later. In 5.2 GHz bands, it 
resonates between the ground patterns 29 according to the course of the electric supply 
pattern part 54-antenna element pattern part 56-ground pattern part 57, and emanates. In 
the course which mentioned above the electric wave of the 5.2 GHz bands transmitted 
from the outside, between the feeding land 24 and the ground pattern 29, the 1st antenna 
pattern 52 excites the resonance current, and receives. 

[0051]The antenna element pattern part 59 is bent right-angled toward the 1st antenna 
element pattern part 56 and opposite hand of the antenna pattern 52 in the tip of the 
electric supply pattern part 54, and it comes to form the 2nd antenna pattern 53 
successively. While the antenna element pattern part 56 is presenting the whole 
abbreviation U shape and an end connects the 2nd antenna pattern 53 with the feeding 
land 24 too hastily, it comes to open a free edge side wide. The 3rd folded section 60 is 
formed in the part which counters the 2nd antenna pattern 53 with the electric supply 
pattern part 54. As the 3rd folded section 60 projects in a convex shape, it comes to 
form it in the electric supply pattern part 54 side by return. The 2nd antenna pattern 53 
is formed by the length by which the overall length containing the electric supply 



pattern part 54 is equivalent to 1/4 wave of abbreviation for the electric wave of a 
2.4gigahertz band. 

[0052]The 2nd antenna pattern 53 constituted as mentioned above resonates and emits 
the communication electric power supplied from RF module 16 via the feeding land 24 
in a 2.4gigahertz band by compound operation with the 1st antenna pattern 52 
mentioned above. By the electric wave of the 2.4gigahertz band transmitted from the 
outside, the 2nd antenna pattern 53 excites the resonance current, and receives. 
[0053] As the pattern antennas 52 were mentioned above, the 1st antenna pattern 52 and 
2nd antenna pattern 53 share the electric supply pattern part 54. The pattern antennas 52 
shorten the length of a projection direction by forming the 2nd folded section 58 in the 
ground pattern part 57 of the 1st antenna pattern 52 while forming the 1st folded section 
55 in the electric supply pattern part 54. The pattern antennas 53 form the 3rd folded 
section 58 in part while making the antenna element pattern part 59 of the 2nd antenna 
pattern 53 a whole modification U shape. The pattern antennas 52 miniaturize the 
antenna system 50, when small space-ization is attained and it is formed by this 
composition on the wiring board 12. 

[0054]In each embodiment mentioned above, although pattern formation of each pattern 
antennas of an antenna system was carried out to the wiring board 12, it is not limited to 
this composition. An antenna system manufactures the antenna member which performs 
precision press working of sheet metal, laser beam cutting work, etc., for example to 
copper foil or a proper metallic thin plate, and has predetermined shape, and it may join 
to the wiring board 12 and it may constitute this antenna member. 
[005 5] Although each example antenna system was constituted as a composite antenna 
which carries pattern antennas and the chip antenna element 19 on the wiring board 12, 
For example, it may be made for the 1st pattern antennas 71 and 2nd pattern antennas 
72 to constitute the antenna section 70 like the wireless card module 10 shown in 
drawing 8 . That is, the antenna section 70 is estranged crosswise in the state of plane 
symmetry mutually [ the 1st pattern antennas 71 and 2nd pattern antennas 72 that were 
mutually formed by the same pattern constitution ] on the wiring board 12, and it comes 
to form it. 

[0056]The 1 st pattern antennas 71 consist of the 1 st looped shape antenna pattern 73 
that mainly has a transmission and reception characteristic over the electric wave of 5.2 
GHz bands, and the 2nd antenna pattern 74 that mainly have a transmission and 
reception characteristic over the electric wave of a 2.4gigahertz band and in which the 
folded section was formed. The 1st pattern antennas 71 locate the 2nd antenna pattern 

74 in a central site, and are formed on the wiring board 1 2. 

[0057]The 2nd pattern antennas 72 also consist of the 1 st looped shape antenna pattern 

75 that mainly has a transmission and reception characteristic over the electric wave of 
5.2 GHz bands, and the 2nd antenna pattern 76 that mainly have a transmission and 
reception characteristic over the electric wave of a 2.4gigahertz band and in which the 
folded section was formed. The 2nd pattern antennas 71 locate it in a central site, as the 
2nd antenna pattern 74 is made to counter with the 2nd antenna pattern 74 of the 1st 
pattern antennas 71, and they are formed on the wiring board 12. 

[0058]When the antenna section 70 differed in the position mutually and formed the 1st 
pattern antennas 71 and 2nd pattern antennas 72 on the wiring board 12, these constitute 
diversity. Since the 1st pattern antennas 71 and 2nd pattern antennas 72 are 
miniaturized, respectively, the antenna section 70 does not occupy a big space on the 
wiring board 12. The antenna section 70 makes it possible to control enlargement, to 
excel in reliability or a wide band characteristic, and to constitute cheap diversity. 
[0059]Directive improvement is achieved when the antenna section 70 formed the 1st 



pattern antennas 71 and 2nd pattern antennas 72 on the wiring board 12 in the state of 
plane symmetry. From the basic form from which the antenna section 70 constitutes 
diversity, on the wiring board 12, what is necessary is to differ in a position and just to 
form it, and those direction in particular is not limited in the 1st pattern antennas 71 and 
2nd pattern antennas 72. 

[0060] Although the 1st pattern antennas 71 and 2nd pattern antennas 72 have the same 
pattern constitution as the pattern antennas 21 shown as a 1st embodiment mentioned 
above, they are not limited to this composition. The 1st pattern antennas 71 and 2nd 
pattern antennas 72 may be formed by the pattern shape of the pattern antennas 36 
shown as a 2nd embodiment mentioned above, or the pattern antennas 51 shown as a 
3rd embodiment. 

[0061] Although it was made for an antenna system to have a transmission and reception 
characteristic to the electric wave of 5.2 GHz bands, and the electric wave of a 
2.4gigahertz band, it is needless to say that it may be made to have a transmission and 
reception characteristic over the electric wave of other frequency bands. 
[0062] 

[Effect of the Tnvention]As explained to details above, according to the antenna system 
concerning this invention, it is miniaturized extremely and the pattern antennas which 
consist of the 1st antenna pattern that has a transmission and reception characteristic to 
the electric wave of a different frequency band, and the 2nd antenna pattern are formed. 
According to the antenna system, it becomes possible to constitute the small multi band 
antenna which has the performance where the characteristic change under the influence 
of the case metal part of body equipment, etc. was also stabilized few in the broadband 
as compared with the antenna system which carries a chip antenna in a substrate and 
with which cost reduction was planned. According to the antenna system, it is possible 
by differing in a position mutually and forming the pattern antennas of a couple to 
constitute the diversity which controlled enlargement and was excellent in reliability or 
a wide band characteristic. According to the antenna system, it is possible by sharing 
and using pattern antennas and a chip antenna element to constitute the diversity where 
directivity and a polarized wave characteristic were complemented mutually and which 
was excellent in reliability or a wide band characteristic. 

[0063]From having pattern antennas which consist of the 1 st antenna pattern and 2nd 
antenna pattern that have a transmission and reception characteristic to the electric wave 
of a different frequency band, and are formed in space-saving according to the wireless 
card module concerning this invention. In condition of use, the projection amount from 
body equipment can be pressed down to the minimum about the antenna system which 
carries a chip antenna in a substrate, and equivalent, and it does not become obstructive, 
but while improvement in user-friendliness is achieved, generating of damage by the 
shock from the outside, etc. is controlled. According to the wireless card module, cost 
reduction is planned while having the performance which has a wide band characteristic 
and where the characteristic change under the influence of the case metal part of body 
equipment, etc. was also stabilized few again. By adopting the common composition of 
the pattern antennas of a couple or pattern antennas which differed in and formed the 
position, and a chip antenna element according to the wireless card module, It is 
possible to constitute the diversity where directivity and a polarized wave characteristic 
were complemented mutually and which was excellent in reliability or a wide band 
characteristic. 



CLAIMS 



[Claim(s)] 

[Claim l]Have the following and an overall length of each above-mentioned pattern part 
comprises the 2nd antenna pattern that has the length corresponding to 1/4 wave of 
abbreviation for the 2nd frequency with low frequency, An antenna system 
characterized by a thing of the 1 st antenna pattern of the above, and the 2nd antenna 
pattern for which one of antenna patterns has a part by return [ plurality / one piece or ] 
in part, and is formed at least. 

An electric supply pattern part which short-circuited an end at the feeding point. 

An antenna element pattern part formed successively by this electric supply pattern part 

by an abbreviated crossed state. 

An abbreviated loop like pattern which consists of a ground pattern part which a tip 
connected with a ground formed by approaching at the above-mentioned feeding point 
too hastily while being formed successively by an abbreviated crossed state, as a tip part 
of this antenna element pattern part was countered with the above-mentioned electric 
supply pattern part is presented, The 1st antenna pattern that has the length to which an 
overall length of each above-mentioned pattern part corresponds to one wave of 
abbreviation for the 1st frequency with high frequency. 

An antenna element pattern part by which the above-mentioned electric supply pattern 
part was shared, and presented an approximately U shape to the tip part, it was formed 
successively, and a tip was opened wide. 

[Claim 2]The antenna system according to claim 1, wherein the 1st antenna pattern of 

the above and the 2nd antenna pattern of the above face a both-sides field divided by the 

above-mentioned electric supply pattern part, respectively and are formed in it. 

[Claim 3]The antenna system according to claim 1, wherein the 2nd antenna patterns of 

the above are formed successively by the above-mentioned electric supply pattern part 

in the above-mentioned antenna element pattern part so that it may become parallel to 

an antenna element pattern part of the 1 st antenna pattern of the above. 

[Claim 4]The antenna system according to claim 1 constituting diversity by differing in 

a position mutually and carrying a couple near the end part of a wiring board or a 

substrate. 

[Claim 5]While the 1st antenna pattern of the above and the 2nd antenna pattern of the 
above are formed near the end part of a wiring board or a substrate, The antenna system 
according to claim 1 adjoining these 1 st antenna patterns and the 2nd antenna pattern, 
carrying a chip antenna element, and constituting diversity. 

[Claim 6]While building a communication control part and a signal processing part in a 
card shape module body characterized by comprising the following, A wireless card 
module which the above-mentioned connector area is connected with a connector area 
provided in the above-mentioned body equipment, and adds a wireless communication 
function by loading a slot which provided an antenna section and a connector area, and 
was provided in body equipment where the above-mentioned antenna section is 
exposed. 

The 1st looped shape antenna pattern of length to which in the above-mentioned 
antenna section the other end connects with a grounding point too hastily, and an overall 
length corresponds to one wave of abbreviation for the 1st frequency with high 
frequency while one end short-circuits at the feeding point. 

The 2nd antenna pattern of length to which the other end is wide opened and an overall 
length corresponds to 1/4 wave of abbreviation for the 2nd frequency with low 



frequency while one end short-circuits at the above-mentioned feeding point. 

[Claim 7]The wireless card module according to claim 6, wherein the above-mentioned 
antenna section consists of pattern antennas of a couple carried by differing in a position 
mutually and constitutes diversity. 

[Claim 8]The above-mentioned antenna section comprises a chip antenna element 
which has the 1st frequency characteristic of the above, and the 2nd frequency 
characteristic, and was carried in the above-mentioned module body with the above- 
mentioned pattern antennas. The wireless card module according to claim 6 constituting 
diversity by these pattern antennas and a chip antenna element. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing li lt is an important section top view explaining the basic constitution of the 
antenna system concerning this invention. 

IPrawing 21 It is a figure as a result of carrying out the simulation of the return loss 
characteristics of the antenna system. 

IPrawing 3 l it is an explanatory view of the condition of use of the wireless card module 
concerning this invention. 

[Drawing 41 It is an important section top view of the wireless card module. 
fPrawing 51 It is an important section top view explaining the basic constitution of the 
antenna system shown as a 2nd embodiment. 

[Drawing 61 It is a figure as a result of carrying out the simulation of the return loss 
characteristics of the antenna system. 

[Drawing 71 It is an important section top view explaining the basic constitution of the 
antenna system shown as a 3rd embodiment. 

fPrawing 81 It is an important section top view of the wireless card module which was 
provided with the pattern antennas of a couple and considered as diversity composition. 
[Prawing 91 It is an important section top view of the conventional wireless card 
module. 

[Prawing 1 OI Tt is an important section top view of the wireless card module which has 
the conventional diversity characteristic. 

[Prawing 1 1 l it is an important section top view of other wireless card modules which 
have the conventional diversity characteristic. 
[Description of Notations] 

1 Body equipment and 2 A slot, 10 wireless-card module, 1 1 module bodies, 12 A 
wiring board, 13 connector areas, 19 chip antenna elements, 20 antenna systems, 21 
Pattern antennas and 22 The 1st antenna pattern and 23 The 2nd antenna pattern, 24 A 
feeding land and 25 An electric supply pattern part, 26 antenna element pattern parts, 27 
An antenna element pattern part, 28 ground pattern parts, and 29 Ground pattern, 30 A 
folded section, 35 antenna systems, 36 pattern antennas, and 37 The 1st antenna pattern, 
38 The 2nd antenna pattern and 39 An electric supply pattern part and 40 The 1st folded 
section, 41 An antenna element pattern part, 42 ground pattern parts, and 43 The 2nd 
folded section, 44 An antenna element pattern part, 50 antenna systems, and 5 1 Pattern 
antennas, 52 The 1st antenna pattern and 53 The 2nd antenna pattern and 54 Electric 
supply pattern part, 55 The 1st folded section, 56 antenna element pattern parts, 57 
ground pattern parts, the 58 2nd folded section, 59 antenna element pattern parts, and 60 
The 3rd folded section, 70 antenna sections, and 71 The 1st pattern antennas and 72 The 
2nd pattern antennas 



